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Sample BUF 170F

Total Dioxin-like 19.606 Total TCDD TEQ 5.88E-04
Total PCB 150
Total PCB w/o dioxin 130.4

Sample BUF 158F

Total Dioxin-like 2.3931 Total TCDD TEQ 7.18E-05
Total PCB 17
Total PCB w/o dioxin 14.6

Sample BUF 126F

Total Dioxin-like 0.0014832 Total TCDD TEQ 4.59E-08
Total PCB 0.016
Total PCB w/o dioxin 0.0145

Sample CAR 111F

Total Dioxin-like 0.48163 Total TCDD TEQ 2.79E-05
Total PCB 7.2
Total PCB w/o dioxin 6.72
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Sample CAR 127F

Total Dioxin-like 0.64974 Total TCDD TEQ 1.96E-05
Total PCB 4.5
Total PCB w/o dioxin 3.85

Sample CAR 185F

Total Dioxin-like 0.0006454 Total TCDD TEQ 1.96E-08
Total PCB 0.005
Total PCB w/o dioxin 0.00435

Sample CAT 113F

Total Dioxin-like 0.216196 Total TCDD TEQ 1.64E-05
Total PCB 2.2
Total PCB w/o dioxin 1.98
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Sample CAT 140F

Total Dioxin-like 0.0016574 Total TCDD TEQ 4.98E-08
Total PCB 0.0097
Total PCB w/o dioxin 0.00804

Sample CAT 143F

Total Dioxin-like 0.0022914 Total TCDD TEQ 6.87E-08
Total PCB 0.015
Total PCB w/o dioxin 0.0127

Sample CAT 156F

Total Dioxin-like 0.7408 Total TCDD TEQ 2.22E-05
Total PCB 4
Total PCB w/o dioxin 3.26

Sample DRM 184F

Total Dioxin-like 0.0019225 Total TCDD TEQ 5.81E-08
Total PCB 0.014
Total PCB w/o dioxin 0.0121
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Sample GAR 186F

Total Dioxin-like 0.08525 Total TCDD TEQ 2.57E-06
Total PCB 0.41
Total PCB w/o dioxin 0.325

Sample LMB 112F

Total Dioxin-like 0.1537 Total TCDD TEQ 1.07E-05
Total PCB 2.1
Total PCB w/o dioxin 1.95

Sample LMB 128F

Total Dioxin-like 0.0025964 Total TCDD TEQ 7.82E-08
Total PCB 0.015
Total PCB w/o dioxin 0.0124
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Sample LMB 141F

Total Dioxin-like 0.004658 Total TCDD TEQ 1.41E-07
Total PCB 0.03
Total PCB w/o dioxin 0.0253

Sample LMB 142F

Total Dioxin-like 0.004775 Total TCDD TEQ 1.44E-07
Total PCB 0.03
Total PCB w/o dioxin 0.0252

Sample LMB 155F

Total Dioxin-like 0.1408 Total TCDD TEQ 4.24E-06
Total PCB 0.83
Total PCB w/o dioxin 0.689

Sample LMB 171F

Total Dioxin-like 0.033677 Total TCDD TEQ 1.01E-06
Total PCB 0.18
Total PCB w/o dioxin 0.146
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Sample LMB 172F

Total Dioxin-like 0.012765 Total TCDD TEQ 3.83E-07
Total PCB 0.059
Total PCB w/o dioxin 0.0462

Sample WHB 157F

Total Dioxin-like 0.053394 Total TCDD TEQ 1.61E-06
Total PCB 0.27
Total PCB w/o dioxin 0.217
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UUCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   8/17/2015 10:29:02 AM

Number of Bootstrap Operations   10000

TTCDD TEQ

From File   Total PCBs inputs.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Missing Observations       0

Minimum 1.9600E-8 Mean 3.8351E-5

GGeneral Statistics

Total Number of Observations      20 Number of Distinct Observations      20

Coefficient of Variation     N/A    Skewness       4.352

Maximum 5.8800E-4 Median 1.3100E-6

SD 1.3050E-4 Std. Error of Mean 2.9180E-5

Lilliefors Test Statistic       0.432 LLilliefors GOF Test

5% Lilliefors Critical Value       0.198 Data Not Normal at 5% Significance Level

NNormal GOF Test

Shapiro Wilk Test Statistic       0.317 SShapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.905 Data Not Normal at 5% Significance Level

   95% Student's-t UCL 8.8806E-5    95% Adjusted-CLT UCL (Chen-1995) 1.1669E-4

   95% Modified-t UCL (Johnson-1978) 9.3539E-5

DData Not Normal at 5% Significance Level

AAssuming Normal Distribution

    95% Normal UCL     95% UCLs (Adjusted for Skewness)

5% A-D Critical Value       0.885 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.185 KKolmogrov-Smirnoff Gamma GOF Test

GGamma GOF Test

A-D Test Statistic       1.371 AAnderson-Darling Gamma GOF Test

GGamma Statistics

k hat (MLE)       0.215 k star (bias corrected MLE)       0.216

5% K-S Critical Value       0.214 Detected data appear Gamma Distributed at 5% Significance Level

DDetected data follow Appr. Gamma Distribution at 5% Significance Level

MLE Mean (bias corrected) 3.8351E-5 MLE Sd (bias corrected) 8.2545E-5

Approximate Chi Square Value (0.05)       3.108

Theta hat (MLE) 1.7859E-4 Theta star (bias corrected MLE) 1.7767E-4

nu hat (MLE)       8.59 nu star (bias corrected)       8.634

AAssuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50) 1.0655E-4    95% Adjusted Gamma UCL (use when n<50) 1.1616E-4

Adjusted Level of Significance      0.038 Adjusted Chi Square Value       2.851

5% Shapiro Wilk Critical Value       0.905 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.17 LLilliefors Lognormal GOF Test

LLognormal GOF Test

Shapiro Wilk Test Statistic       0.935 SShapiro Wilk Lognormal GOF Test

LLognormal Statistics

Minimum of Logged Data     -17.75 Mean of logged Data     -13.56

5% Lilliefors Critical Value       0.198 Data appear Lognormal at 5% Significance Level

DData appear Lognormal at 5% Significance Level

Maximum of Logged Data     -7.439 SD of logged Data       2.974
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AAssuming Lognormal Distribution

   95% H-UCL     0.00698    90% Chebyshev (MVUE) UCL 1.6176E-4

NNonparametric Distribution Free UCL Statistics

DData appear to follow a Discernible Distribution at 5% Significance Level

NNonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL 2.1325E-4  97.5% Chebyshev (MVUE) UCL 2.8472E-4

   99% Chebyshev (MVUE) UCL 4.2509E-4

   95% Hall's Bootstrap UCL 2.9174E-4    95% Percentile Bootstrap UCL 9.5277E-5

   95% BCA Bootstrap UCL 1.3064E-4

   95% CLT UCL 8.6347E-5    95% Jackknife UCL 8.8806E-5

   95% Standard Bootstrap UCL 8.4981E-5    95% Bootstrap-t UCL 5.3772E-4

SSuggested UCL to Use

95% Adjusted Gamma UCL 1.1616E-4

   90% Chebyshev(Mean, Sd) UCL 1.2589E-4    95% Chebyshev(Mean, Sd) UCL 1.6554E-4

 97.5% Chebyshev(Mean, Sd) UCL 2.2058E-4    99% Chebyshev(Mean, Sd) UCL 3.2868E-4

TTotal PCBs

GGeneral Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Minimum     0.00435 Mean       8.215

Maximum    130.4 Median       0.182

Total Number of Observations      20 Number of Distinct Observations      20

Number of Missing Observations       0

NNormal GOF Test

Shapiro Wilk Test Statistic       0.307 SShapiro Wilk GOF Test

SD      28.97 Std. Error of Mean       6.478

Coefficient of Variation       3.527 Skewness       4.37

5% Lilliefors Critical Value       0.198 Data Not Normal at 5% Significance Level

DData Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.905 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.421 LLilliefors GOF Test

   95% Modified-t UCL (Johnson-1978)      20.47

AAssuming Normal Distribution

    95% Normal UCL     95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      19.42    95% Adjusted-CLT UCL (Chen-1995)      25.63

K-S Test Statistic       0.193 KKolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.215 Detected data appear Gamma Distributed at 5% Significance Level

GGamma GOF Test

A-D Test Statistic       1.621 AAnderson-Darling Gamma GOF Test

5% A-D Critical Value       0.89 Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)      40.22 Theta star (bias corrected MLE)      39.7

nu hat (MLE)       8.17 nu star (bias corrected)       8.278

DDetected data follow Appr. Gamma Distribution at 5% Significance Level

GGamma Statistics

k hat (MLE)       0.204 k star (bias corrected MLE)       0.207

MLE Mean (bias corrected)       8.215 MLE Sd (bias corrected)      18.06
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Adjusted Level of Significance      0.038 Adjusted Chi Square Value       2.651

Approximate Chi Square Value (0.05)       2.897

LLognormal GOF Test

Shapiro Wilk Test Statistic       0.929 SShapiro Wilk Lognormal GOF Test

AAssuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      23.47    95% Adjusted Gamma UCL (use when n<50)      25.66

5% Lilliefors Critical Value       0.198 Data appear Lognormal at 5% Significance Level

DData appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.905 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.17 LLilliefors Lognormal GOF Test

Maximum of Logged Data       4.871 SD of logged Data       2.965

LLognormal Statistics

Minimum of Logged Data     -5.438 Mean of logged Data     -1.485

   95% Chebyshev (MVUE) UCL      36.59  97.5% Chebyshev (MVUE) UCL      48.84

   99% Chebyshev (MVUE) UCL      72.91

AAssuming Lognormal Distribution

   95% H-UCL   1164    90% Chebyshev (MVUE) UCL      27.76

   95% CLT UCL      18.87    95% Jackknife UCL      19.42

   95% Standard Bootstrap UCL      18.53    95% Bootstrap-t UCL    134.3

NNonparametric Distribution Free UCL Statistics

DData appear to follow a Discernible Distribution at 5% Significance Level

NNonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL      27.65    95% Chebyshev(Mean, Sd) UCL      36.45

 97.5% Chebyshev(Mean, Sd) UCL      48.67    99% Chebyshev(Mean, Sd) UCL      72.67

   95% Hall's Bootstrap UCL      76.52    95% Percentile Bootstrap UCL      20.81

   95% BCA Bootstrap UCL      28.2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SSuggested UCL to Use

95% Adjusted Gamma UCL      25.66
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